The phase behaviour of both ternary mixtures was found to be very similar, and over the temperature range 16 -52 °C a series of diffraction rings were obtained (Figure 1 ), which did not conform to any currently recognised inverse liquid-crystalline phase. This phase was also found to exist over a large range of pressures (between 1 -3000 bar), and has been seen without excess cholesterol crystals. Although the positions of the Bragg peaks varied as a function of temperature and pressure within the unknown phase region, their ratios remained invariant showing that the diffraction peaks were all produced by a single phase. We found that the observed reflections ( Figure 2) were not compatible with any phase of cubic symmetry, but noted that there was a systematic absence of hhl and 00l reflections with odd l indices (in both cases). These reflection conditions correspond to the extinction symbol P--c, for which there are five possible space groups. Indexing of the reflections was achieved assuming a 3-D hexagonal unit cell (Table 1) , where the d-spacing (d hkl ) is related to the two lattice parameters, a and c, as well as their ratio (R = c/a) by the equation:
The lattice parameters were found to be a = 71.5 Å and c = 116.5 Å, with a c/a ratio of 1.629, which is extremely close to the ratio of 1.633 found for a 3-D hexagonal close-packing of spheres (spacegroup P6 3 /mmc). As with the structure determination of the 'normal' micellar P6 3 /mmc phase 7 , from the assumptions both of a hexagonal closepacking (hcp) and of the highest symmetry 10 , we have deduced that the space group for the new inverse micellar phase is P6 3 /mmc. The structure consists of an hcp packing of identical, spherical inverse micelles (Figures 3(a) and (b) ).
The intensities for each of the observed reflections were also found to be similar to those obtained by Zeng et al 7 for the 3-D hexagonal P6 3 /mmc phase of nonionic surfactant micelles in water. For this system, identical spherical micelles were found to pack into an hcp arrangement, with a continuous water region filling the gaps between micelles. From Babinet's principle, the inverse situation i.e. discrete spherical polar cores surrounded by a continuous hydrophobic region, should produce a similar diffraction pattern. The similarity in the two intensity profiles corroborates our conclusion that the P6 3 /mmc phase reported here consists of an hcp packing of spherical inverse micelles.
It is unclear why the cubic Fd3m phase is much more prevalent for inverse lyotropic systems than the 3-D hexagonal P6 3 /mmc phase reported here. The packing fraction, defined as the percentage of the unit cell volume occupied by close-packed spherical inverse micelles, is 0.74 for the P6 3 /mmc phase but only 0.71 for the Fd3m phase, which would suggest a higher degree of hydrocarbon chain packing frustration for the latter phase. This is the first new inverse lyotropic liquid-crystalline phase to be reported for two decades, and is the only known phase whose structure consists of a close packing of identical inverse micelles. Such a phase, stable in excess aqueous solution, should have numerous applications, such as the storage and controlled release of drugs, as nanoreactors and for templating.
